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Fifty one patients who were subjected to at least an hour of surgery 
were chosen for this study. Twenty nine of these were carried on thiopen­
tone-nitrous oxide anesthesia. Seven of the twenty nine had secobarbital 
for induction. Twenty two were carried on pethidine-nitrous oxide 
anesthesia. In seventeen cases of the twenty two, initial narcosis was
achieved with thiopentone.
The waking time was then determined. The end point was considered 
as the time when the patient with his eyes closed could tell correctly 
when simultaneous light touch was made on the cheek and the contralateral
hand.
It was found that with the ages and anesthetic times for both groups, 
comparable, the patients who were carried on thiopentone-nitrous oxide 
anesthesia woke up later than those who were carried on pethidine-nitrous 
oxide anesthesia.
Another observation made was that all of the seven patients who had 
no complaints of pain at the reaction time belonged to the pethidine- 
nitrous oxide group.
This abstract of about 150 words is approved as to form and content. I 
recommend its publication.
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COMPARISON BETWEEN THIOPENTONE-NITROUS 
OXIDE AND PETHIDINE-NITROUS OXIDE 
ANESTHESIA 'WITH RESPECT TO RE­
ACTION TIME 
Introduction
In observing patients in the immediate post-operative period in the 
recovery room, it has been found that after a lengthy procedure wherein 
thiopentone was given to supplement nitrous oxide anesthesia, patients 
took quite some time to recover from the anesthetic. Still these patients 
were so restless as to require analgesics for relief of pain before they 
were returned to the ward.
Mushini states that it seems wrong to use a barbiturate to subdue 
reflexes arising from painful stimuli. Barbiturates are narcotics with 
little if any analgesic value. In the search for a better substitute for 
barbiturates as an adjunct to nitrous oxide anesthesia, the choice was 
pethidine.
Pethidine was synthesized by Sisleb and Schauraann in 1939 but it was 
not until much later that it was used to supplement nitrous oxide. In 
1947, Neff, Mayer and Perales^ reported its use in 160 cases. In 1949, 
Mushin and Rendell-Baker3 had 100 subjects. In the same year Cullen and 
Brotman4 used pethidine in 317 cases and in 19505 reported its use in 50 
more cases. In 1951 notable reports came from Mushinl, Ruben and 
And.reassen6, Johnson?, Pearce® and Blazeby9, and in 1952, Randall, Belton 
and Leighl° and Giiffithsll. A variety of methods for its administration 
has been suggested but the favorable impression from its use has been 
unanimous.
Pethidine (dolantin, meperidine, isonipecaine, deraerolH) is a 
synthetic piperidine derivative with the following structural formula:
ch3
Chemically it is 1-methyl, 4-phenyl piperidine, 4-carbonic acid etnyl 
ester. Important pharmacologic properties are: .Analgesic, mild sedative, 
spasmolytic to the urinaiy tract, biliary tract and gastro-intestinal 
tract except to the duodenum and jejunum where it is spasmogenic^. 
J.H.Burn13 has compared some of its properties to those of procaine, 
quinidine and atropine. After an intravenous injection full effect was 
manifest in five minutes. Elimination is mostly through the urinary 
tract from which 75$ of it is recovered unchanged after six to seven 
hours^14). Side reactions include pallor and sweating and skin wheals 
along the vein where it is injected. Untoward effects follow rapid 
administration of high concentrations of the drug such as a fall in 
blood pressure and respiratory failure, especially in old and debilitated 
individuals. Post-operative nausea and vomiting is rare.
Thiopentone (pentothal^, thiopentobarbital, thiopental) is an ultra- 
short acting barbiturate with the following structural, formula:
Chemically it is sodium ethyl (l-methyl butyl) thiobarbiturate. Promi­
nent properties include hypnosis, respiratory depression and a theo­
rized parasympathetic action. After intravenous injection it is rapid­
ly removed from the blood stream and taken up by fatty tissues of the 
body. A cumulative effect has been demonstrated after repeated fract­
ional dosages15- Detoxification occurs in the liver and none is recover­
ed in the urine. There is much speculation on the relation of liver 
function and thiopentone. Walton et all5 experimenting on dogs found 
a mild depression of liver function following its administration but 
with an anesthetic dose, detoxification was not taxed. Only when the 
liver function had fallen to 80 to 90$ of normal does the detoxifica­
tion rate decrease as determined by the duration of effect of a given 
dose.
The main object of this study was to find out how soon patients 
recovered from the anesthetic when pethidine was used as compared to 
those in whom thiopentone was used.
As a means of measuring the reaction time Jaffe’s face-hand test^ 
was employed. He described this test in his study of perceptual patterns 
during recovery from general anesthetics. This test was the most objec­
tive and reliable that seemed usable in the post-operative period. 
Reaction time is defined as the time elapsed from the end of the opera­
tion until the patient with his eyes closed could tell correctly when 
simultaneous stimulations were made of the cheek and the contralateral 
hand. For our purpose we used this test so we could note as the end 
point the time when the patient could distinguish two points of stimu­
lation made by simultaneous light touch with two fingers. Narcotics 
were withheld post-operatively until a positive reaction was obtained.
Some of the patients had to be acquainted with the nature of the test 
in order to give intelligent answers. R^epeated and persistent interro­
gation was necessary to win the patient's cooperation in giving ansxtfers. 
Even when patients were asked to be left alone the questioner continued 
his efforts. Older patients were tested per-operatively to determine 
their eligibility for the test.
METHOD
Fifty one patients were selected on whom more than an hour of sur­
gery was anticipated. Liver functions were clinically normal and if 
there were any doubts, the bronsulphalein test and total protein deter­
mination were done.
Premedication: Morphine sulfate or pethidine and stropine or 
scopolamine were administered according to the recommended dosages(l§). 
Secobarbital was given orally the night preceding and two hours before 
the scheduled time of surgery, in apprehensive patients.
Age: In the patients given the barbiturate supplement, ages ranged 
from 15 to 87 years with an average of 51.0 years. In those patients 
given pethidine ages ranged from 11 to 80 years with an average of 51.4 
years.
Sex: Ihere were 15 male and 14 female patients included in the 
barbiturate series and 5 male and 17 female patients in the pethidine 
series.
Weights: The average for either group was 135 pounds.
Induction: Secobarbital in 150 to 200 mg. doses was given intra­
venously for the barbiturate series when a protracted operation was 
expected. Otherwise a solution of thiopentone was used. In the
4.
pethidine series, initial narcosis was attained using the same percent­
age solution of thiopentone. Some were induced with pethidine and in 
one instance with nitrous oxide. Inductions were slower in these cases 
but barbiturates were contraindicated.
Maintenance: A 50-75^ concentration of nitrous oxide-oxygen mix­
ture in a semi-closed circle absorption system was used in all cases. 
Vftiere pethidine was used, a 10 mg/cc solution was given intermittently. 
In one patient is was given in a 0.1% drip. In the barbiturate series 
?J£ thiopentone was used. Curare was given as indicated. Respirations 
were either aided or controlled depending on the patient’s demand.
Vital signs were checked every 5-10 minutes. These signs also helped 
to determine the depth of anesthesia. An effort was made to give as 
little as was possible of either pentothal or pethidine to maintain 
satisfactory anesthesia and have a responding patient at the end of 
the procedure.
Anesthesia Time: This was measured as the time between the induc­
tion of anesthesia and the end of the operation and the mask taken off 
the face.
Reaction Time: This was measured as the time interval between the 
end of the operation and the appearance of a positive face-hand test. 
Post-operative pain: This was noted in relation to the reaction
time.
Tables I and II present the data on the thiopentone-nitrous oxide 
and the pethidine-nitrous oxide groups respectively.
RESULTS
In the thiopentone-nitrous oxide group an average of 969 mg. was
5.
used for an average anesthetic time of 146 minutes. Where seconal was 
used for induction, an average of 132 mg. was given. Reaction time 
averaged 104.5 minutes. By the time a reaction tine was obtained all 
the patients in this series were uncomfortable and wanted relief from 
pain. Four patients manifested a sustained rise in blood pressure 
when no vasopressors had been given. Four patients had a slight and 
transient fall in blood pressure. Two cases were excluded from this 
study. The exact reaction times for these two cases were not determ­
ined. After four hours they were still unresponsive. These patients 
underwent 6|- and 7 hours of surgery.
In the patients under pethidine-nitrous oxide anesthesia, an 
average of 226.4 mg. of pethidine was needed in an average anesthesia 
time of 151.6 minutes. 'Where thiopentone was used for induction, an 
average of 294 mg. was used. Reaction time averaged 57.7 minutes.
One case, which was subsequently excluded, went into shock and the 
reaction time exceeded four hours. That shock may have had something 
to do with the prolonged narcosis could not be ruled out. In one of 
these cases, pethidine was administered in a 0.1$ drip instead of the 
10 mg/cc in fractional dosages. Three patients had falls in blood 
pressure of insignificant degree. However, in another patient blood 
pressure fell to 40/0, which responded well to a vasopressor. The 
reaction time in this latter case was not unduly prolonged. All of 
the seven patients who had no complaints of pain at the reaction time 
belonged to this group. Chart I compares the percentage of cases in 
the second group which reacted in a given time.
Post-operative nausea and/or vomiting was absent in all fifty 
one patients.
DISCUSSION
The results show a 40/5 shorter reaction time for the pethidine 
group compared to the thiopentone group. The average reaction time 
for the patients who had received thiopentone could not be shown 
statistically to be significantly greater than for those who had re­
ceived pethidine. However, statistics simply show what the probabi­
lity would be of obtaining certain results by change. It must be ad­
mitted that the chance of obtaining the results obtained here is not 
entirely ruled out. However, the definite clinical impression was 
obtained by the observer that these results were not fortuituous and 
that the average reaction time as shown by the figures would be defi­
nitely longer in a larger series with thiopentone. This lack of 
statistical proof emphasized two things, first, that the difference in 
the reaction times with the thiopentone series is extremely wide 
because different patients get much different responses to thiopentone. 
Secondly, it emphasizes the fact that some patients can be expected 
to sleep for extremely long times after being carried on thiopentone. 
The spread of results is much less with the pethidine group than with 
the barbiturate group.
The difference in the reaction times in these two groups may be 
that pethidine is an analgesic agent while the barbiturates are hyp­
notics with no analgesic property. With pethidine it takes less to 
keep patients out of pain than if one had to rely on a hypnotic to 
hold the patients in the presence of painful stimuli. Nitrous ox5.de 
may be an analgesic too but unless a state of hypoxia is co-existent, 
it is usually insufficient. Effective doses of thiopentone would 
necessitate large amounts of the drug which the bocfy takes longer to
Table I: Data on Thiopentone-Nitrous
No. Patient'!
Initials
: Age 
Yrs
Sex Wt.
Lb.
Operation
1. D.P. 35 M 130 Closure, colostomy
2. A.E. 30 F 100 Cholecystectomy-
5. R.W. 48 M 160 Ventral herniorrhaphy
4. K.B. 44 F 120 Open reduction, fracture, clavicle
5. M.G. 35 F 140 Manchester operation, D & C
6. H.C. 37 F 125 Removal, labial cyst
7. C.M. 66 M 123 Excision, renal cyst
8. A. J. 15 M 116 Thoracic laminectomy & exploration
9. V.G. 47 F 100 Cordotomy, thoracic 3evel
10. L.N. 87 F 100 Neufeld nailing, hip
11. R.H. 64 F 135 Neufeld nailing, hip
12. J.M. 62 F 100 Neufeld nailing, hip
15. A.M. 54 M 178 Vein ligation and stripping
14. R.v. 70 F 120 Radical mastectomy
15. G.M. 62 H 150 Bilateral inguinal herniorrhaphy
16. D. 1. 62 M 120 Neufeld nailing
17. R.Y. 40 M 130 Bilateral inguinal herniorrhaphy, appendectomy
18. W.W. 54 M 180 Subtotal gastrectomy
19. O.B. 75 M 122 Bilateral herniorrhaphy, inguinal
20. R.W. 42 F 171 Biopsy mass, thigh
21. J.R. 50 M 152 Inguinal herniorrhaphy
22. U.M. 35 M 160 Saphenous ligations
23. J.T. 60 F 200 Exploratory laparotomy
24 J.S. 53 M 170 Subtotal gastrectomy
25. R.O. 27 M 130 Repair mandible
26. N.H. 51 F 110 Sigmoidectomy, colostomy
27. J.L. 62 M 130 Cholecystectomy, common duct exploration
28. A.Z. 65 F 125 Panhysterectomy, appendectomy
29. A.W. 50 F 123 Panhyste rec tomy
Averages:
29 50.7
15M
14F 135
Standard deviation:
8.
Oxide anesthesia
•bital Thiopentone Anes.Time React. Time Curare Amt. of pento before
• in mg. in minutes min. end of procedure
1100 105 115 X 75 mg. 25 Minutes
325 125 125 X 75 25
1775 180 60 X 75 25
675 105 75 75 10
1425 180 70 75 10
425 60 60 50 15
1250 120 120- * X 100 15
1250 180 90 X 50 10
625 170 25 X 75 25
450 150 45 record unobtainable
825 120 30 record unobtainable
300 105 140 75 30
1100 100 130 75 10
900 160 180 75 10
1375 165 240 125 15
1075 155 240 75 20
1700 150 150 125 10
1375 260 85 X 100 10
1175 150 0 X 75 20
600 90 45 150 50
1250 120 70 75 15
875 90 30 75 15
725 100 110 X 100 20
725 255 110 X 75 15
1000 80 60 X 75 10
1300 200 70 X 100 20
925 210 240 X 125 45
500 180 260 X 75 40
675 180 60 75 45
969 146 104.6 (105: 15 85 21
70.01
Table II. Data on Pethidine-Nitrous
No. Patient's 
Initials
Age in 
Years
Sex Wt.
lb.
Operation
1. N.H. 51 F 130 Transverse colostomy
2. P.P. 79 F 180 Open reduction, radial and ulnar fracture
3. F.F. 54 F 135 Anterior and posterior colporrhaphy
4. E.J. 80 F 150 Cholecystectomy, common duct exploration
5. A.H. 22 F 120 Oophorectomy
6. L.J. 28 F 160 Cholecystectomy, common duct exploration
7. F.W. 42 F 150 Vaginal hysterectomy
8. F.S. 75 F 100 Radical mastectomy
9. M.P. 33 F 120 Vaginal hysterectomy, A-P repair
10. F.M. 42 F 140 Vaginal hysterectomy
11. M.H. 17 M 140 Open reduction, femoral fracture
IE. M.O. 36 M 170 Open reduction, tibial fracture
13. F.M. 63 F 140 Exploratory laparotomy
14. F.M. 45 F 120 Iliac graft to hip
15. M.C. 46 F 130 Panhysterectomy
16. A.T. 48 F 122 Abdominal hysterectomy
17. M.T. 80 F 150 Biopsy, rib
18. A.P. 79 M 160 Smith Peterson Nailing, hip
19. M.Q. 11 F 90 Appendectomy
20. B.L. 69 F 110 Neufeld nailing, hip
21. R.L. 61 M 146 Inguinal herniorrhaphy
22. R.B. 70 M 180 Closure, perforated ulcer
Averages:
22
Cases
51.4
Yrs.
17 ? 
5 K
138.lbs.
Standard deviations
9.
Oxide Anesthesia
unt of pentothal: 
for induction
Bethidine:
In rag.
Anesthesia Time 
in minutes
Curare Reaction Tme 
in minutes
Time Given aid 
last dose,pe­
thidine.______
475
600
250
200
225
375
175
100
300
175
125
475
250
200
375
300
200
294
"T2S
100
87.5
125
300
500
300
175
290
325
300
125
125
150
460
360
100
150
150
195#
240
300
226.4
135
105
85
135
100
150
180
290
195
160
255
100
110
150
240
210
60
170
75
120
165
145
151.6
X
X
X
X
85
85
55
75
50
45
60
30
90
40
55
30
35
15
120
45
50
120
60
0
75
50
57.7 (58)
25 mg 
50
12.5
25
20
25
50
25
20
25
25
25
25
25
40
30
25
25
50
40
20
.-45 min. 
85 
25 
60 
85 
10 
30 
105 
10 
20 
10 
40 
10 
75 
20 
45 
40 
70 
60
15 
65
30.3 43
29.32
* - Administered by drip 0.1$ in 5$ Dextrose in water
CHART I
Graph Representing Comparative Reaction Times 
between Thiopentone Nitrous Oxide and Pethidine- 
Nitrous Oxide Anesthesia in Percentage.
Percentage 
No. of cases.
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detoxify than if smaller doses were used. The more drug there is to 
detoxify, the longer the reaction time.
CONCLUSION
Pethidine analgesia provides a better supplement to nitrous oxide 
anesthesia than thiopentone narcosis, as far as reaction time is con­
cerned. The observation made of the lack of post-operative pain in 
some patients following pethidine-nitrous oxide anesthesia makes it 
ideal for older individuals who are better off the sooner they "come 
out of the anesthetic" and yet are comfortable enough without resorting 
to narcotics for post-operative relief of pain.
Pethidine when used to supplement nitrous oxide anesthesia may be 
best given in a drip. Thus the amount given might be better controlled.
SUMMARY
Fifty one patients were chosen for this study. Twenty nine of 
these were maintained in surgical anesthesia for operations lasting 
more than an hour using barbiturates as adjuncts to nitrous oxide. In 
twenty two patients pethidine supplemented the nitrous oxide.
With the average age and anesthetic time comparable it was shown 
that the patients under the barbiturates slept longer than those given 
pethidine.
Also, the incidence of post-operative pain when the patients were 
fully awake was less in the pethidine group.
11.
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